Enriched sources of Escherichia coli replication proteins. The dnaG primase is a zinc metalloprotein.
Primase, the product of the Escherichia coli dnaG gene, is the enzyme responsible for RNA primer synthesis on both template strands at replication forks during chromosomal DNA synthesis. The dnaG gene was modified by replacement of the natural ribosome-binding site with one complementary to the 3' end of 16S rRNA, and then inserted downstream of tandem bacteriophage lambda PR and PL promoters in the pUC9-derived vector pCE30. Following thermal induction of transcription, the resulting plasmid pPL195 directed synthesis of primase activity to levels corresponding to approx. 120,000 molecules per cell. The overproduced protein was soluble and was readily purified in high yield (31 mg per 1 of culture). Purified primase was monomeric, was fully active in priming replication at the bacteriophage G4 complementary strand origin, and was shown to contain 0.92 +/- 0.08 g atom of tightly-bound zinc per mol of protein. Potential zinc-binding amino-acid residues near the N-terminus of the protein were identified. Although a mutant primase lacking 27 amino acid residues from the N-terminus was partly soluble, it was completely inactive.